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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates generally to 
inklet printing devices, and more particularly to an InkJet 
printhead for thermal inkjet printing devices that reduces 
the number of interconnections providing electrical con- 
nection to the drop ejector heater resistors with out sac- 
rificing reliability, 

[0002] The art of Inkjet printing technology is relatively 
well developed, Commercial products such as computer 
printers, graphics plotters, copiers, and facsimile ma- 
chines successfully employ Inkjet technology for pro- 
ducing hard copy printed output. The basics of the tech- 
nology has boon disclosed, for example, in various ar- 
ticles in the Hewlett-Packard Journal, Vol. 38, No. 5 
(May 19BS). Vol. 39, No. 4 (August 1988), Vol. 39, No. 
5 (October 1088). Vol. 43 r No. 4 (August 19&2), Vol. 43 t 
No. 6 (December 1992) and Vol, 45, No,1 (February 
1 994) editions. Inkjet devices have also been described 
by W.J. Lloyd and HT.Taub In Output Hardcopy Devices 
(R.C. Durbeckand S. Sherr, ed., Academic Press, San 
Diego, 19BB, chapter 13). 

[0003] A thermal Inkjet printer for InkJet printing typi- 
cally includes one or more translatlonally reciprocaling 
print cartridges in which small drops of ink are ejected 
by a drop generator towards a medium upon which it Id 
desired to place alphanumeric characters, graphics, or 
images. Such cartridges typically include a printhead 
having an orifice member or plate that has a plurafity of 
small no22lee through which the ink drops are ejected. 
Beneath the nozzles are ink firing chambers, enclosures 
in which ink resides prior to ejection by an ink ejector 
through a nozzle. Ink is supplied lo the Ink firing cham- 
bers through ink channels that are In fluid communica- 
tion with an Ink reservoir, which may be contained in a 
reservoir portion of the print cartridge or m a separate 
ink container spaced apart from the printhead. 
[0004] Ejection of an ink drop through a nozzle em- 
ployed in a thermal InkJet printer la accomplished by 
quickly heating tho volume of ink residing within the ink 
firing chamber with a selectively energizing electrical 
pulse to a neater resistor Ink ejector positioned In the 
ink firing chamber. At the commencement of tho heat 
energy output from the heater resistor, an ink vapor bub- 
ble nucleates at sites on the surface of the heater resis- 
tor or its protective layers. The rapid expansion ol tho 
ink vapor bubble forces the liquid ink th rough the nozzle. 
Once the electrical pulse ends and an ink drop ts eject- 
ed, the ink firing chamber refills wfth Ink from the ink 
channel and ink reservoir. 

[0005] Following removal of electrical power from the 
heater resistor, the vapor bubble collapses in the firing 
chamber in a small but violent way. Components within 
the printhead in the vicinity of the vapor bubble collapse 
arc susceptible to fluid mechanical stresses (cavitation) 
as the vapor bubble collapses, thereby allowing ink to 



2 

crash Into the ink firing chamber components. Tho heat- 
or resistor is particularly susceptible to damage from 
cavitation. One or more protective layers are typically 
disposed over the resistor and adjacent structures to 

5 protect the resistor from cavitation and from chemical 
attack by the Ink. One protective layer in contact with 
the ink is a mechanically hard cavitation layer that pro- 
vides protection from the cavitation wear of the collaps- 
ing Ink. Another layer, e passivation layer, is typically 

10 placed between the cavitation layer and the healer re- 
sistor and its associated structures to provide protection 
from chemical attack. Thermal InkJet Ink ts chemically 
reactive, and prolonged exposure of the heater resistor 
and its electrical interconnections to the ink will result in 

15 a degradation and failure ct the heater resistor and elec- 
trical conductors. 

[0006] The heater resistors of a conventional inkjet 
printhead comprise a thin film resistive material die- 
posed on an oxide layer of a semiconductor substrate. 
£0 Electrical conductors are patterned onto the oxide layer 
and provide an electrical path to and from each thin film 
heater restetor. Since the number of electrical conduc- 
tors can become large when a large number of heater 
resistors are employed in a high density (high DPI - dots 

6 per Inch) printhead, various multiplexing techniques 
have been Introduced to reduce the number of conduc- 
tors needed to connect the heater resistors lo circuitry 
disposed in the printer. Sec, for example , United States 
Patent No. 5,541,629 "Printhead with Reduced Inter- 
so connections to a Printer 0 and United States Patent No. 

5,134,425. "Ohmte Heating Matrix". Each electrical con- 
ductor, dospitc its good conductivity, Imparts an unde- 
sirable amount of resistance in the path of the heater 
resistor. This undesirable parasitic resistance uselessly 

a* dissipates a portion of the electrical energy which oth- 
erwise would be available to the heater resistor thereby 
wasting energy that could otherwise be employed In 
more efficiently ejecting ink drops. If the heater resist- 
ance is low. the magnitude of the current drawn to nu- 

40 cleate the ink vapor bubble will be relatively large result- 
ing in the amount of energy wasted in the parasitic re- 
sistance of the electrical conductors being significant 
relative to that provided to the heater resistor. That is, if 
the ratio of resistances between that of the heater re&ie- 

« tor and tho parasitic resistance of the electrical conduc- 
tors (and other components) is too small, the efficiency 
(and the temperature) of the printhead suffers with the 
wasted energy. 

[0007] Most of the thermal Inkjet printers available to* 
so o!ay use square heater resistors that have a resistance 
o(35 to 4on. If it were possible to use resistors with high- 
er values of resistance, the energy needed to nucleate 
an ink vapor bubble would be transmitted to the thin film 
heater resistor at a higher voltage and lower current. 
55 The energy wasted in the parasitic resistances would 
be reduced and the power supply that provides the pow- 
erto the heater resistors covld be made smaller and loss 
expensive. 
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FIG. 2 is a schematic representation of the function- 
al elements of the printer of FIG. 1A. 
FIG. 3 le a magnified Isometric cross section of a 
drop generator which may be employed in the print 
5 cartridge printhead of the printer of FIG. 1 A. 

FIG. 4 is a cross sectional elevation view of the drop 
generator of the printhead of FIG. 3, illustrating the 
layers of material that form a drop generator useful 
in the present invention. 
10 FIG. 5 is an electrical schematic of a printhead prim- 
itive which may be employed in the present inven- 
tion. 

FIG. 6 Is a plan view schematic representation of 
an eight-primitive arrangement disposed on part of 
» a printhead substrate. 

PIG, 7 is a plan view of a printhead substrate illus- 
trating an exemplary layout of heater resistors 
which may be employed in the present invention. 
FIG . 8 id a plan view of the exterior surface of a print- 
20 head orifice plate which may employ the present in- 
vention. 
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[0008] As users of Inkjet printers have begun to desire 
finer detail In the printed output from a primer, the tech- 
nology has been pushed into a higher resolution of ink 
drop placement on the medium. One of the common 
ways of measuring the resolution is the measurement 
of the maximum number of ink dots deposited in a se- 
lected dimension of the printed medium, commonly ex- 
pressed as dote per-tnch (DPI), The production of an 
increased DPI requires smaller drops. Smaller Ink drops 
means a lowered drop weight and lowered drop volume 
for each drop. Production of low drop weight Ink drops 
requires smeller structures In the printhead. So. design- 
ers of InkJet printheads are faced with the problem of 
more drop generators (with their associated heater re- 
sistors) disposed over a smaller area of printhead being 
operated at an increased frequency. In order to energize 
the greater number of smaller drop generators, an in- 
creased number of electrical conductors is required en 
a smaller area of printhead substrate real estate. 
[0009] The aforemerttionod multiplexing techniques 
have helped reduce the total number of conductors nec- 
essary to energize the heater resistors. More improve- 
ment is needed, however, to reliably reach the high drop 
generator densities required for modem printing opera- 
tions. 

SUMMARY OF THE INVENTION 

[0010] A printhead for an Inkjet printer includes a sub- 
strate upon which is disposed a plurality of heater resis- 
tors. The heater resistors are electrically arranged into 
a first group and a aecond group. A first electrical con- 
ductor is disposed on the substrate, coupled to each 
neater resistor in the first group, andterminated in afirst 
terminal disposed on the substrate. This allows electri- 
cal current to be eourced to each heater resistor In the 
first group. A second electrical conductor is disposed on 
the substrata, coupled to each heater resistor In the sec- 
ond group, and terminated In a second terminal dis- 
posed on the substrate. This allows electrical current to 
be sourccd to each heater resistor In the second group. 
A third electrical conductor is disposed on the substrate, 
coupled to each heater resistor in both of the first group 
and the second group, and terminated in third and fourth 
terminals disposed spaced apart from each other on the 
substrate to return electrical current and complete an 
electrical circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

FIG. 1 A Is an isometric drawing of an exemplary 
printing apparatus which may employ the present 
invention. 

FIG. 1 B is an isometric drawing of a print cartridge 
carriage apparatus which may be employed in the 
printing apparatus of FIG. 1A. 



DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

2S 

[0012] In order to reali2e a reduced number of con- 
ductor traces and maintain reliability, the heater resistor 
supply current that Is sourced to each primitive Is re- 
turned via a common ground return conductor that uti- 
30 Hzes several interconnection terminals on the semicon- 
ductor printhead substrate. 

[0013] An exemplary inkjet printing apparatus, a prim- 
er 101 , that may employ the present invention is shown 
in outline form in the Isometric drawing of FIG. 1 A. Print- 
as jng devices such as graphics plotters, copiers, and fac- 
simile machines may also profitably employ the present 
invention, A printer housing 1 03 contains a printing plat- 
en tD which an input print medium 105, such as paper, 
is transported by mechanisms that are known In the art 
40 A carriage within the printer 1 01 holds one or a set of 
individual print cartridges capable of ejecting Ink drops 
of black or color ink. Alternative embodiments can in- 
clude a semi-permanent printhead mechanism that is 
sporadically replenished from one or more fluldlcally- 
4* coupled off-axis Ink reservoirs, or a single print cartridgo 
having two or more colors of ink available within the print 
cartridge and Ink ejecting nozzles designated for each 
color, or a slnglo color print cartridgo or print mecha- 
nism: the present invention is applicable to a printhead 
so employed by at least these alternatives. A carriage 1 09, 
which may be employed in the present invention and 
mounts two print cartridges 110 and ill , is illustrated in 
FIG. IB. The carriage 109 is typically supported by a 
elide bar or similar mechanism within the printer and 
53 physically propelled along the slide bar to allow the car- 
riage 109 to be translations! fy reciprocated or scanned 
back and forth across the print medium 105. The scan 
axis, X, Is Indicated by an arrow in FIG. 18, As the car- 
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riagc 109 scans. Ink drops are selectively ejected from 
the printheads of the set of print cartridges 110 and 111 
onto the medium 105 In predetermined print swath pat- 
terns, forming Images or alphanumeric characters using 
dot matrix manipulation. Conventionally, the dot matrix 
manipulation Is determined by a user's computer (not 
shown) and instructions are transmitted to a microproc- 
essor-based, electronic controller within the printer 1 01 . 
Other techniques OT dot matrix manipulation are accom- 
plished by the computer 's rasterizing Ihe data then 
sending the rasterized data as well as print commands 
to the printer. The printer interprets the commands and 
rasterized Information to determine which drop genera- 
tors to fire. The ink drop trajectory axis, Z, is indicated 
by an arrow. When a swath of print has been completed, 
the medium 1 05 is moved an appropriate distance along 
the print media axis, Y ( indicated toy an arrow, in prepa- 
ration tor the printing of the next swath. This invention 
is also applicable to InkJet printing apparatus employing 
alternative means of importing relative motion between 
printhead and media, such as those that have fixed 
printheads (such as page wide arrays} and move the 
media in one or more directions, those that have fixed 
madia and move the printhead In one or more directions 
(such as flatbet plotters), in addition, this invention is 
applicable lo a variety of printing systems, including 
large format devices, copiers, fax machines, photo print- 
ers, and the like. 

[0014] The inkjet carriage 109 and print cartridges 
110, m are shown from the -2 direction within the print- 
er 101 In FIG. 1 B. The printheads 113. 115 of each car- 
tridge may bo observed when the carriage and print car 
tridges are viewed from this direction, in a preferred em* 
bodiment, ink is stored in the body portion of each print- 
head 1 1 0, 1 1 5 and routed through internal passageways 
to the respective printhead. In an embodiment of the 
present invention which is adapted for multi-color print- 
ing, three groupings of orifices, one for each color (cyan, 
magenta, and yellow), is arranged on thefcrarrrinous or- 
ifice plate surface of the printhead 115. Ink Is selectively 
expelled tor each color under control of commands from 
the printor that are communicated to the printhead 115 
through electrical connections and associated conduc- 
tive traces (not shown) on a flexible polymer tape 117. 
In the preferred embodiment, the tape 117 is typically 
bent around an edge of the print cartridge as shown and 
secured. In a similar manner, a single color Ink, black, 
is slorod in the ink-containing portion of cartridge 110 
and routed to a single grouping of orifices in printhead 
113. Control signals are coupled to the printhead from 
the printer on conductive traces disposed on a polymer 
tape 119. 

[0015] As can be appreciated from FIG. 2, a single 
medium sheet is advanced from an input tray into a print* 
er print area beneath tha printheads by a medium ad* 
vancing mechanism including a roller 207, a platen mo- 
tor 209. and traction devices (not shown). In a preferred 
embodiment, the Inkjet print cartridges 110, 111 are in- 
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crementally drawn across the medium 1 05 on the platen 
by a carriage motor 211 In the ±X direction, perpendic- 
ular to the Y direction of entry of the medium. The platen 
motor 209 and the carriage motor 21 1 are typically under 

5 the control or a media and cartridge position controller 
213. An example of such positioning and control appa- 
ratus may bo found described in U.S. Patent No. 
5,070,41 0 "Apparatus and Method Using a Combined 
Read/Write Head for Processing and Storing Read Slg- 

*o nals and for Providing Firing Signals to Thermally Actu- 
ated Ink Ejection Elements". Thus, the medium 105 is 
positioned In a location so that the print cartridges 110 
and 111 may eject drops of ink to place dots on the me- 
dium as required by the data that is Input to a drop firing 

15 controller 215 and power supply 217 of the printer. 
These dots of ink arc formed from the ink drops expelled 
from selected orifices in the printhead in a band parallel 
to the scan direction as the print cartridges 110 and 111 
arc translated across the medium by the carriage motor 

20 211. When the print cartridges 110 and 111 reach the 
end of their travel at an end of a print swath on the me- 
dium 105, the medium is conventionally incrementally 
advanced by the position controller 213 and the platen 
motor 209, Once the print cartridges have reached the 

25 end of their traverse In the X direction on the slide bar, 
they are either returned back along the support mecha- 
nism while continuing to print or returned without print- 
ing. The medium may be advanced by an Incremental 
amount equivalent to the width of the Ink ejecting portion 

50 of the printhead or some fraction thereof related to the 
spacing between the nozzles. Control of the medium, 
positioning of the print cartridge, and selection of the 
correct ink ejectors for creation oT an ink image or char- 
acter i3 determined by the position controller 213. The 

6 controller may be implemented In a conventional elec- 
tronic hardware configuration and provided operating In- 
structions from conventional memory 21 6. Once printing 
of the medium Is complete, the medium Is ejected into 
an output tray of the printer for user removal. 

40 £0016] A single example of an ink drop generator 
found within a printhead Is Illustrated In die magnified 
isometric cross section of FIG. 3. As depicted, the drop 
generator comprises a nozzle, a firing chamber, and an 
ink ejector. Alternative embodiments of a drop generator 

4* employ more than one coordinated noz2le, firing cham- 
ber, and/or ink ejectors. The drop generator is f luidlcally 
coupled to a source of Ink. The drop generator depicted 
in FIG. 3 includes a hoator resistor 309. In a preferred 
embodiment, the heater resistor 309 has a resistance 

so of at least 70 ohms to reduce parasitic power losses 
through leads that provide power to the resistor. In a pre- 
ferred embodiment, the heater resistor has a resistance 
of about 140 ohms, measured from between pads on 
the print cartridge 110 or 11 1 that utlizee the healer re- 

55 sistor 30$, This unconventionally high resistance, in 
contrast to the 30 to 40 ohms used In most conventional 
print cartridges, can be accomplished by reducing thick- 
ness or increasing resistivity of a thin film layer used for 
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fabricating resistor 309. Alternatively, a segmented do- 
sign can be used, as depicted In FIGs 3 and 5 and dis- 
cussed below. 

[0017] In FIG. 3, a preferred embodiment of an ink fir- 
ing chamber 301 is shown in correspondence with a 
nozzle 303 and a segmented heater resistor 309. Many 
independent no«les are typically arranged in a prede- 
termined pattern on the orifice plate 305 so that the ink 
drops arc expelled In acontrolled pattern. Generally, the 
medium is maintained in a position which is parallel to 
the plane of the external surface of the orif ice plate. The 
heater resistors are selected for activation In a process 
that involves Ihe data Input from an external computer 
or other data source coupled to the printer in association 
with the drop firing controller21 5 end power supply 217. 
Ink Is supplied to the firing chamber 301 via opening 307 
to replenish ink that has been expelled from orifice 303 
following the creation of an ink vapor bubble by heat en- 
ergy released from the segmented heater resistor 309. 
The ink firing chamber 301 is bounded by walls created 
by the orifice plate 305, a layered semiconductor sub- 
strate 313, and barrier layer 315. In a preferred embod- 
iment, fluid ink stored in a reservoir of the ca rtridge hou s- 
ing flows by capillary force to fill the firing chamber 301 . 
[0018] In FIG. 4, a cross section of the firing chamber 
301 and the associated structures are shown. The sub- 
strate 313 comprises, in the preferred embodiment, a 
semiconductor base 401 of silicon, treated using either 
thermal oxidation or vapor deposition techniquesto form 
a thin layer 403 of silicon dioxide and a thin layer 405 of 
phospho<sillcate glass (PSG) thereon. The silicon diox- 
ide and PSG forms an electrically insulating layer ap- 
proximately 1 7000 A thick upon which a subsequent lay- 
er 407 of tantalum-aluminum (TaAl) resistive material Is 
deposited. The tantalum-aluminum layer is deposited to 
a thickness of approximately OOOA to yield a resistively 
of approximately 3011 per square. In a preferred embod- 
iment, the resistive layer Is conventionally deposited us- 
ing a magnetron sputtering technique and then masked 
and etched to create discontinuous and electrically in- 
dependent areas of resistive material such as areas 409 
and 411 . Next, a layer 413 of aluminum-silicon-copper 
(Al-Si-Cu) alloy conductor Is conventionally magnetron 
sputter deposited to a thickness of approximately 5000 A 
atop the tantalum aluminum layer areas 409, 411 and 
etched to provide discontinuous and independent elec- 
trical conductors (such aa conductors 41 5 and 41 7) and 
interconnect areas. To provide protection for the heater 
resistors and the connecting conductors, a composite 
layer of material Is deposited over the upper surface of 
the conductor layer and resistor layer. A dual layer of 
passivating materials includes a first layer 41 9 of silicon 
nitride (Si^NJ in a range of 2350A to 2800 A thfck. which 
is covered by a second layor 421 of inert silicon carbldo 
(SiC) in a range of 1000 A to 1550 A thick. This passi- 
vation layer (419. 421) provides both good adherence 
to the underlying materials and good protection against 
ink corrosion. It also provides electrical insulation. An 



area over the heater resistor 309 and Its associated 
electrical connection is subsequently masked and a 
cavitation layer 423 of tantalum In a range of 2500A to 
3500 A thick is conventionally sputter deposited. A gold 

5 layer 425 may be selectively added to the cavitation lay- 
er in areas where electrical interconnection to the flexi- 
ble conductive tape 1 19 (or 11 7) is desired. An example 
of semiconductor processing for thermal inlqet applica- 
tions may be found In U.S. Patent No. 4,862,1 97," Proc- 

10 ess for Manufacturing Thermal Inkjet Printhead and In- 
tegrated Circuit (IC) Structures Produced Thereby." An 
alternative thermal InkJet semiconductor process may 
be found in U.S. Patent No. 5.383,650, Thin-Film Print* 
head Device for an InkJet Printer." 

is [0019] In a preferred embodiment, the sides of the fir- 
ing chamber 301 and the ink feed channel are defined 
by a polymer barrier layer 315. This barrier layer is pref- 
erably made of an organic polymer plastic that Is sub- 
stantially inert to the corrosive action of ink and Is ap- 

20 pijed using conventional techniques upon substrate 31 3 
and its various protective layers. To realize a structure 
useful for printhead applications, the barrier layor Is sub- 
soquently photollthographically defined into desired 
shapes and then etched. In the preferred embodiment. 

2« the barrier layer 31 5 has a thickness of about 1 5u/n after 
the printhead Is assembled with the orifice plate 305. 
[0020] The orifice plate 305 is secured to the sub- 
strate 313 by the barrier layer 315. In some print car- 
tridges the orifice plate 305 Is constructed of nickel with 

30 plating of gold to resist the corrosive effects of the ink. 
In other print cartridges, the orifice plate Is formed of a 
polyamlde material t hat can be used as a common elec- 
trical interconnect structure. In an alternative embodi- 
ment, the orifice plate and barrier layer is integrally 

35 formed on the substrate. 

[0021] It is common to electrically arrange the many 
heater resistors disposed on the printhead substrate in- 
to groups generally called primitives. These primitives 
are individually supplied electrical current in sequence 

40 from the electrical power supply located in the printer. 
To complete the electrical circuit, a ground, or common, 
return conductor returns the electrical current to the 
power supply. In a preferred embodiment, each heater 
resistor within a primitive has its own associated switch 

45 circuit such as a field effect transistor Each switch circuit 
is connected to an address pad that receives signals 
from the printer for activating the switch circuit into a 
conductive state to allow the heater resistor associated 
with the switch circuit to be fired, in this embodiment, 

so each address pad is connected to the switch circuit of 
one resistor in each primitive. When the printhead is op- 
erated, the printer cycles through trie addresses such 
that only a single heater resistor is energized at a time 
for a particular primitive. However, multiple primitives 

A5 can be fired simultaneously. For maximum print densi- 
ties, all of the primitives may be fired simultaneously (but 
with a sin glo heater resistor energized at a time for each 
primitive). In one such embodiment, each address line 
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is connected to all of the primitives on the printhead. In 
another embodiment, each address line is only connect- 
ed to some of the primitives. In a preferred embodiment, 
each primitive is connected to a soparate primitive se- 
lect line that provides power lor each primitive. Each 
primitive select line has Its own separate pad on the sub- 
strate for selective energization. Thus, the number of 
primitive select lines correspond to the number of prim- 
itives. When a particular heater resistor is energized the 
address associated with that resistor is activated to put 
the switch circuit associated with that particular resistor 
Into a conducting condition that provides a low resist- 
ance path to current that would flow through the switch 
circuit and through the heater resistor. Then, while the 
switch Is conducting, a high current firing pulse is ap- 
plied to the primitive select line to energize the particular 
heater resistor. Afterfiring, the address line is deactivat- 
ed to place the switch circuit into a non-conducting state. 
[0022] In previous printhead designs, a separate 
ground lead has been provided for each primitive. An 
aspect of this Invention is that a single ground lead is 
connected to multiple primitives to reduce the number 
of required interconnections to the substrate. In one em- 
bodiment, at least four primitives are connected to the 
same ground lead. Each ground lead has at least one 
ground pad. When a particular hoater resistor is fired, 
current travels from the primitive select pad, through the 
switch circuit and resistor, returning to the ground pad. 
However, if many or all of the primitives are operated 
simultaneously, the parasitic power dissipation in a sin- 
gle ground lead can be large. To reduce this effect, the 
heater resistor value Is Increased from a conventional 
value of about 30 to 40n to about 140ft measured be- 
tween primitive select and ground pads. 
[0023] To further reduce parasitic power dissipation, 
multiple ground pads are connected In common with the 
single ground lead to reduce the resistance between 
grounds and primitives. These leads arc preferably 
spaced apart on the substrate to help balance the re- 
sistance of resistors located in the center of the die ver- 
sus resistors more toward the edge of the die where the 
ground pads are typically located. 
[0024] I n a preferred embodiment, a primitive consists 
of eighteen Ink ejecting heater resistors. An electrical 
schematic of one primitive 501 is shown in FIG. 5. Eight- 
een heater resistors, R, are each connected to a con- 
ductor 503, which is a conductive metal film deposited 
on the substrate such as shown previously for FIG. 4. 
Conductor 503 fe physically routed away from the heater 
resistors and terminated in an interconnect terminal 
PS n , that is conventionally interconnected with the flex- 
ible tap e 1 1 7 for coupling to the power supply 21 7 of the 
printer. The heater resistors, R, are individually coupled 
to the drain terminal of a MOS transistor switch (for ex- 
ample, transistor 507) as shown in FIG. 5. The source 
of the transistor switches of primitive 501 are connected 
to the ground return conductor 509. lb activate (cner- 
gize) a heater resistor, In© associated transistor switch 
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must be placed in a conducting mode. This Is accom- 
plished in a preferred embodiment by applying an acti- 
vation signal to the signal line of the address bus asso- 
, ciated with the heater resistor to be energized. The ac- 

5 tivatton signal biases the gate terminal of the transistor 
switch to put the transistor In a conducting (on) condi- 
tion. Each signal line of the address bus is sequentially 
activated for a period of time (for example, approximate- 
ly 1 .4 u. sec in a preferred embodiment) in order to allow 

>o an ink vapor bubble to form and eject an ink drop from 
the nozzle associated with the energized heater resistor. 
Of course, if the character or Image being printed docs 
not require an ink dot at the present location of the me- 
dium and print cartridge, the activation signal to the 

is heater resistor is suppressed by the printer drop firing 
controller 215. 

[0025] In a prel erred embodiment, eight primitives are 
arrayed on either side of an elongated opening, or slot, 
601 In the printhead substrate. This arrangement can 

20 be appreciated from the schematic plan view represen- 
tation of the lop surface of the printhead substrate 
shown in FIG. 6, Not shown arc the orifice plate and bar- 
rier layer, which would otherwise obscure the surface of 
the substrate. The elongated opening 601 extends from 

25 the top surface of the substrate, upon which the heater 
resisto rs are deposited, to the bottom surface ol the sub- 
strate, which is typically affixed to the body of the print 
cartridge and which is co upled to the supply of ink avail- 
able to Lhe print cartridge. Ink enters the printhead via 

w the elongated opening and is distributed to each firing 
chamber 

[0026] Four primitives are disposed at one linear edge 
603 of the elongated opening 601 , for example primi- 
tives numbered 1,3.5, and 7, and having an electrical 

35 circuit 501 like that shown in FIG. 5. Four other primi- 
tives, numbered 2. 4. 6. and B. are disposed at the other 
linear edge 605 of the elongated opening 601 . For clar- 
ity, individual heater resistors (for example, heater re- 
sistor 701, a member of primitive number 1) are illustrat- 

40 cd arrayed around the elongated opening 601 in the 
FIG. 7 view of the printhead substrate. Heater resistor 
members of primitive number 2 and a few of the theater 
resistors of primitives 3 and 4 are also shown. 
[0027] Returning to FIG . fi, It can be seen that the ad- 
dress bus 607 wiih eighteen signal lines Is electrically 
parallel coupled to each primitive so that each primitive 
is activated simultaneously with the sequenced activa- 
tion signals applied Lo the address bus by the printer 
drop firing controller 215. The physical arrangement of 

so the address bus conductors on the substrate are shown 
in generalized fashion; the actual physicaf orientation of 
the conductors may be varied as the layout require- 
ments of the printhead demand. The primitive electrical 
current supply conductors (for example conductor 609, 

55 coupled to primitive number 1 , 501 , and input terminal 
PS1) are independently coupled to each primitive to 
couple nigh current electrical power from the printer 
power supply 217 (coupled via the flexible tape 117) to 
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each of the primitives. Depending upon the print car- 
tridge position relative to the medium upon which ink 
dots are to be deposited, the character or imago to be 
printed, tha particular color hue and intensity required., 
and the orientation of the particular drop generator 
(which will have a particular positional relationship to 
other drop generators), a rango of no primitive to all 
primitives may have the high current electrical power 
supplied from the power supply. 
[0028] It is a feature of the present invention that the 
ground return conductor is coupled to all eight of the 
primitives and utilizes two widely spaced output termi- 
nals to complete tha electrical circuit 10 the power sup- 
ply. This ground return conductor 611 Is coupled to each 
of the primitives, which are disposed four at one edge 
of the elongated opening 601 and four at the other. Two 
terminals, G1 and G2, are located at opposite ends or 
the elongated opening, the ends being defined by the 
narrow end edges 61 3 and 61 5 that join the long parallel 
edges 603 end 605. Thus, the surface perimeter edge 
of the elongated opening is defined by the two long par- 
allel edges 603 and 605 and end edges 613 and 615. 
Several advantages are gained by spacing the two re- 
turn conductor terminals apart and at opposite ends of 
the elongated opening. Reducing the number of ground 
return conductors from one per primaive to an electri- 
cally shared pair for atl primitives enables a closer spac- 
ing of drop ejectors - and higher DPI. Sharing the two 
terminals provides redundancy for the ground return for 
ail primitives. Previously, the loss of a ground return ter- 
minal for a primitive would disable the entire primitive 
and practically make a print cartridge worthless; eight- 
een, non-functioning drop ejectors yields a terrible qual- 
ity of printed characters or images. A loss of one of the 
shared ground return terminals In a prinlhead employing 
the present invention does not disable an entire primi- 
tive. 

[0029] A better balancing of parasitic resistances be- 
tween primitives is also achieved when two ground re- 
turn terminals are shared. The parasitic resistance in 
sections of the ground return conductor 61 1 is schemat- 
ically represented by r p and is physically manifested as 
the finite resistance in a conductive material that is not 
a perfect conductor. A shared ground return conductor 
can be idealized in sections as shown in FIG. 6. Con- 
sider the ground return conductor parasitic resistance 
experienced by primitives 1 , 2, 7, and 8: 

R pi = (4r p 2 )/(5r p )«{4^)r p 

Then consider the ground return conductor parasitic re- 
sistance experienced by primitives 3, 4, 5, and 6: 

Rp2 = (6r p 2 )/(5r p ) = (6/5) r p 
Unless other measures were undertaken In previous im- 



plementations, the parasitic resistance variations in in- 
dependent ground return conductors could experience 
resistance variations of as much as 4:1 in an eight prim- 
itive design. This variation can ba contrasted to the more 

9 benign 2:3 variation found when employing the present 
invention. Of course, it should be recognized that the 
actual parasitic resistance are dependent upon sub- 
strate layout and other factors. Moreover, It is within the 
scope of the present Invention that more than two 

10 ground return terminals may be shared by all the prim- 
itives. Furthermore, it is likely that more than eight prim- 
itives will be used for larger printhead applications. 
[0030] in a three cc lor (e.g. .cyan, yellow, and magen- 
ta) print cartridge, three elongated openings are utilized 

*5 to supply each of the three colors. Three independent 
sets of eight primitives each, ono for each color, are ar- 
ranged on the printhead. Each primitive, In a preferred 
embodiment, utilizes the primitive and elongated open- 
ing design described above. A preferred arrangement 

£0 is illustrated in the plan view of an orifice plate of FIG. 
B. The orifice plate outer surface 801 has a cyan nozzle 
set 803, a cyan nozzle set 805, and a magenta nozzle 
set B07, 

[0031] In a preferred embocSment, as many as 432 
2* drop generators are anticipated to be arranged on a 
printhead in iho ihroe color groups or 144 drop genera- 
tors each although more or fewer can be used. The ar- 
rangement is such that a 1 200 DPI resolution in the scan 
direction, X, is achieved. The dimensions of the semi- 
30 conductor substrate to which the orifice plate is secured 
are shown as a width dimension, a, of nominally 7.9mm 
(along me X, scan, direction) and a height dimension, 
b. of nominally 8.7mm. A single color e.g. black, print- 
head may employ the present invention but with differ- 
as em dimensions, number of primitives, and number of ink 
ejectors. 

[0032] Thus, the number of conductors employed in 
a high resolution printhead is reduced without sacrificing 
reliability by sharing a ground return conductor with re- 
4° dundant output terminals. 



Claims 

45 1. A prinlhead for an inkjet printer, comprising: 
a substrate (313); 

a plurality of heater resistors (302) disposed on 
said substrate and electrically arranged into a 
so first group end a second group; 

a first electrical conductor (503) disposed on 
said substrate, coupled to each heater resistor 
in said first group, and terminating in a first ter- 
minal disposed (PS1) on said substrate where- 
as by electrical current is sourced to each heater 
resistor in said first group; 
a second electrical conductor disposed on said 
substrate, coupled to each heater resistor in 
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said second group, and terminating in a second 
terminal (PS2) disposed on said substrate 
whereby electrical current is sourced to each 
heater resistor In said second group; and 
a third electrical conductor (611) disposed on 
said substrate, coupled to each heater resistor 
in both said first group and said second group, 
and terminating In third (G1 ) and fourth (G2) ter- 
minals disposed spaced apart from each other 
on said substrata whereby electrical currant is 
returned to complete an electrical circuit 

2. A printhead in accordance with claim 1 further com- 
prising an address bus (607) coupled to both said 
first group and said second group and conveying an 
individual resistor select signal to select one heater 
resistor in each said first group and said second 
group for activation. 

3. A printhead in accordance with claim 2 wherein said 
address bus further comprises a plurality of signal 
lines, the printhead further comprising a plurality of 
switches (507), each switch of said plurality of 
switches corresponding to one heater resistor of 
said plurality of heater resistors, and each switch of 
said first group coupled to a corresponding one of 
said plurality of signal lines. 

4. A printhead in accordance with claim 1 wherein said 
substrate further comprises a first surface upon 
which said plurality of heater resistors Is disposed 
and a second surface, the printhead further com* 
prising an elongated opening (601) extending from 
said first surface through said substrate to said sec- 
ond surface and having a first linear edge (603) at 
said first surface parallel to a second linear edge 
(60S) at said first surface, said first linear edge 
Joined to said second linear edge by first (613) and 
second (615) end edges to complete a peripheral 
definition of said elongated opening. 

5. A printhead in accordance with claim 4 where in said 
third terminal is disposed proximate said first end 
edge of said elongated opening and seld fourth ter- 
minal is disposed proximate said second end edge 
of said elongated opening. 

6. A method or manufacture of a printhead for an inkjet 
printer comprising the steps of: 

disposing a plurality of h eater resistors (302) on 
a substrate (313); 

electrically arranging said plurality of heater re- 
sistors into a first group and a second group; 
disposing a first electrical conductor (503) on 
said substrate, coupling said first electrical con- 
ductors each heater resistor in said first group, 
and terminating said first electrical conductor in 
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a First terminal (PS1) on said substrate whereby 
electrical current is sourced to each heater re- 
sistor In said first group; 
disposing a second electrical conductor on said 
$ substrate, coupling said second electrical con- 

ductor to each heater resistor In said second 
group, and terminating said second electrical 
conductor in a second terminal (PS2) on said 
substrate whereby electrical current Is sourced 
to to each heater resistor in said second group; 

and 

disposing a third electrical conductor (611) on 
said substrata, coupling said third electrical 
conductor to each heater resistor in both said 

is tirst group and said second group, and termi- 

nating said third electrical conductor in third 
(G1) and fourth (G2) terminals disposed 
spaced apart from each other on said substrate 
whereby electrical current b returned to com- 

20 ptete an electrical circuit 

7. A method in accordance with the method of claim 6 
further comprising the step of: 

2s coupling en address bus (607) to both said first 

group and said second group lo convey an in- 
dividual resistor select signal to one heater re- 
sistor In each seld first group end said second 
group for activation; 

30 coupling said address bus to a plurality of 

switches (507); and 

coupling at least one switch of said plurality of 
switches to a corresponding one heater resistor 
of said plurality of healer resistors. 

0, A method in accordance with the method of claim 6 
further comprising the steps of: 

extending an elongated opening (601) extend- 
40 ing from a first surface of said substrate upon 

which said plurality of heater resistors Is dis- 
posed through said substrate to a second sur- 
face of said substrate; and 
defining a first linear edge (603) at said first sur- 
4* face parallel to a second linear edge (605) at 

said first surface and joining said first linear 
edge to said second linear edge by first (613) 
and second (61 5) end edgeB to complete a pe- 
riphery of said elongated opening. 

so 

9. A method in accordance with the method of claim a 
further comprising the steps of disposing said third 
terminal proximate said first end edge of said elon- 
gated opening and disposing said fourth terminal 

53 proximate said second end edge of said elongated 
opening. 

10. A method of operating a print cartridge printhead in 
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aul dem Substrat angeordnet fst, wodurch ein 
elektrischer Strom zurQckgefuhrt wird, urn eine 
clektrische Schaltung zu vervollstandigcn. 

s 2. Bn Druckkopf gemafc Anspruch 1 , der ferner einen 
ArfreBbus (607) aufwelst, dcrmitsowohl der ersten 
Gruppo als auch der zweMen Gruppe gekoppoll ist 
una eln Elnzelner-Widerstand-Auswahlslgnal be- 
ffirdert, um einen Heizwiderstand In Jewells der er- 
10 slcn Gruppe und der zweiten Gruppe fur eine Akti- 
vierung, auezuwahlen. 

3. Ein Druckkopf goma3 Anspruch 2, boi dom der 
AdreGbus ferner eina Mehrzahi von Signalleitungen 
i» aufweist, der Druckkopf terner eine Mehrzahi von 
Schattcrn (507) aufwcisl, wobci jeder Schalter der 
Mehrzahi von Schaftern einem Heizwiderstand der 
Mehrzahi von Heizwiderstanden entspricht und je- 
der Schalter der ersten Gruppe mit cincr cntspre- 
20 chenden der Mehrzahi von Signalleitungen gekap- 
pelt ist. 
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an inkjet printing apparatus comprisin g the stops of; 

applying an electrical current to a first terminal 
(PS1) of a first electrical conductor (503) that is 
coupled to each heater resistor (302) arranged 
in a first group of a plurality of heater resistors 
on a printhead substrata (313); 
after said first applying step, applying an elec- 
trical current to a second terminal (PS2) of a 
second electrical conductor that is coupled to 
each heater resistor (302) arranged In a second 
group of said plurality of heater resistors on 
said printhead substrate; and 
returning said electrical eurrent applied to the 
first terminal (PS1) and said electrical current 
applied to the second terminal (PS2) via third 
and fourth electrically common terminals (G1 , 
32) disposed spaced apart from each other on 
said printhead substrate and coupled to a third 
electrical conductor (611) coup led to each heat- 
er resistor In both said first group and said sec- 
ond group of heater resistors. 



PatentansprOche 

1 . Eln Druckkopf fur einen Tintenstrahldrucker, derfol- 
gende Merkmale aufwelat; 

ein Substrat (313); 

cine Mehrzahi von Heizwiderstanden (302), die 
auf dem Substrat angeordnet sind und elek- 
trisch in eine erste Gruppe und eine zwcite 
Gruppe angoordnet sind; 

einen erste n eJektrlschen Letter (503), der auf 
dem Substrat angeordnet Ist, mlt jedem Helzwl- 
derstand In der ersten Gruppe gekoppett 1st und 
In einem ersten An&ehluQ (PS1) endet, der auf 
dem Substrat angoordnet 1st, wodurch cln ciek- 
trischer Strom jedem Heizwiderstand in der er- 
stan Gruppe bereitgestelft wird; 

einen zweiten elekirischen Leiter, der auf dem 
Substrat angeordnet ist, der mit jedem Heizwi- 
deretand In der zweiten Gruppe gekoppeit Ist 
und in einem zwelten Anschlufi (PS2) endeL 
der auf dem Substrat angeordnet ist, wodurch 
cin elektrischer Strom jedem Hcizwidcrstand in 
dcrzwcilcn Gruppe bcrciigcstclil wird; und 

einen driften elektrrschen Loiter (611), der auf 
dom Substrat angeordnet ist, der mit jedem 
Heizwiderstand in sowohf der ersten Gruppe 
ats auch der zweiten Gruppe gekoppelt ist und 
In efnem drHten (G1) und einem vierten (G2) 
AnschluB endet, die voneinander beabstandet 



4. Ein Druckkopf gemSB Anspruch 1 , bei dem das 
Substrat ferner eine erste Oberfiache, auf der die 

25 Mehrzahi von Hefewlderetanden angeordnet 1st, 
und eine zwelie Oberfiache aufweiet, wobei bar 
Druckkopf ferner eine langliche Offnung (601) auf- 
wcist, die sich von der ersten Oberfiache durch daa 
Substrat zu der zweiten Oberfiache erstreckt und 

30 eine erste lineare Kante (603) bei der ersten Ober- 
fiache parallel zu etnerzweiten linearen Kante (605) 
bei dor ersten Oberfiache aufweist, wobei die erste 
lineare Kante mit der zweiten linearen Kante durch 
eine erste (613) und eine zweite (615) Endkante 

•as verbunden is I, um eine periphere Definition der 
langlienen Offnung zu vervollstandigen. 

5. Ein Druckkopf gem&fl Anspruch 4, bei dem der drit- 
te AnechluG in der Nahe der ersten Endkante der 

40 langfichen Offnung angeordnet ist und der vierte 
AnsehluB in dor Nahe der 2weitcn Endkante der 
langlichen Cffnung angeordnet ist 

6. Eln Verfahren 2ur Herstellung elnes Druckkopfs fur 
45 einen Tinlenslrahldrucker, das Tolgende Schritte 

aufweist 

Anordnen elner Mehrzahi von Hefewideretfin- 
den (302) auf einem Substrat (313); 

so 

elcktrischos Anordnen der Mehrzahi von 
Heizwiderstanden in eine erste Gruppe und ei- 
ne zweite Gruppe; 

S3 Anordnen eines ersten elektrischen Leitors 

($03) auf dem Substrat, Koppefn des ersten 
elektrischen Letters mlt jedem Heizwiderstand 
in der orston Gruppo und Abschlieften des er- 
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sten elektrischen Letters in einem erston An- 
schlu3 (PS1 ) auf dem Substrat, wodureh etn 
eleWrischerStromJedemHcizwiderstand In der 
ersten Gruppe bereitgesteilt wird; 



9. 



Anordnen eines zweiten elektrischen Letters 
auf dem Substrat, Koppeln dee zwelten elektri- 
schen Loiters mit jedem Helzwlderstand in der 
zweiten Gruppe und AbschlleGen des zwelten 
elektrischen Lelters in oin em zweiten Ansch Iul3 * 0 
(PS2) auf dcm Substrat, wodureh ein elektri- 
scher Strom jedem H elzwtderstand in der zwel- 1 0. 
ten Gruppe bereitgesteilt wind; und 

Anordnen eines dritten elektrischen leiters ^ 
(611) auf dem Substrat, Koppeln des dritten 
elektrischen Leiters mit jedem Heizwiderstand 
in sowohl der ersten Gruppe als auch der zwe'h 
ten Gruppe und AbschlicBcn des dritten elek- 
trischen Loiters in einem dritten (G1) und einem 20 
vlerten AnschluB, die voneinander beab- 
standct auf dcm Substrat angeordnet slnd, wo- 
dureh oin oloktrischer Strom zurOckgefuhrt 
wird, urn eine elektrisehe Schaltung zu vervoll- 
standlgen. 2* 

Ein Verfahren gemaBdem Verfahren von Anspruch 
6, das fern erf otgende Schritte aufwelst; 

Koppeln eines Adreftbusses (607) mit sowohl 00 
der ersten Gruppe als auch der zweiten Grup- 
pe, urn ein Einzelncr-Widerstand-Auswahlsl- 
gnal zu einem Heizwiderstandin jeweils der er- 
sten Gruppe und der zweiten Gruppe fur eine 
Aktivlerung zu befordem; 3$ 

Koppeln des AdreBbusses mit einer Mehrzahl 
von scnaitcrn (507); und 

Koppeln zumlndest eines Sen alters der Mehr- *° 
2ahi von Schaitern mft einem entsprechenden 
Heizwiderstand der Mehrzahl von Heizwtder- 
etanden. 



(613) und einezweite (615) Endkanta, urn eine 
Peripherie der langlEchen Offnung zu vervoll- 
standigen. 

Bn Verfahren gemafl dem Verf ahren von Anspruch 
8, das ferner die Schritte oincs Anordnens des drit- 
ten Ansehlueses in der Nlahe dor erelen Endkante 
der langlichen Offnung und ein Anordnen des vler- 
ten Anschlusses In der Nahe der zwelten Endkante 
dor langtichen Offnung aufwaist. 

Ein Verfahren zum Betrelben eines Druckkasset- 
tendruckkopfs in oinor Tintenetrahldruc^vorrlch- 
tung, das foigende Schritte aufwelst 

Aniegen eines elektrischen Stromsan einen er> 
$ten AnschluB (PS1) eines ersten elektrischen 
I aiters (502), der mit jedem Helzwiderstand 
(302) gekoppcit ist, der in cincr ersten Gruppe 
einer Mehrzahl von Heizwidenstanden auf ei- 
nem DruckkDpfsubstrat (313) angeordnet ist; 

nach dom ersten Anlegeschritt, Aniegen eines 
elektrischen Stroms an einen zweiten An- 
schluB (PS2) eines zwelten elektrischen Lel- 
ters. der mil jedem Heizwiderstand (302) ge-* 
koppett ist, der In einer zweiten Gruppe der 
Mehrzahl von Heizwlderstanden auf einem 
DruckkopfsubsLrat angeordnet ist; und 

ROekfOhren des elektrischen Stroms, der an 
den ersten AnschluB (PS1) angelegt ist, und 
des elektrischen Stroms. der an den zweiten 
AnschluB (PS2) angelegt ist. uber einen dritten 
und cincn vierten elektrisch gemeinsarnen An- 
schluB (G1, G2), die voneinander beabstandet 
auf dem Druckkopf substrat angeordnet sind 
und mit einem dritten elektrischen Lelter (611) 
gekoppelt sind, der mit jedem Helzwiderstand 
in sowohl der ersten Gruppe als auch der zwei- 
ten Gruppe von Helzwlderstanden gekoppcit 



Ein Verfahren gemaB dem Verfahren von Anspruch 
6, das femerfolgendc Schritte aufweist: 

Erstrecken einer Iknglichen dffnung (601), die 
sich von einer ersten Oberfiache d 05 Substrate, 
auf der die Mehrzahl von Heizwidenstanden an- 
geordnet ist, durch das Substrat zu einer zwei- 
ten Oberfiache des Substrate erstreckt; und 

Dcfinferen einer ersten Bnearcn Kan to (603) bel 
der ersten Oberfiache parallel zu einer zweiten 
linearen Kame (605) bel der ersten Oberfiache 
und Verbinden dor ersten llncarcn Kantc mit 
der zwelten linearen Kante durch eine erst© 
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Tete cf impression pour una imprlmante a Jet cfen- 
cre. comprenant : 

un substrat (313); 

unc pluralitG dc resistances chauff antes (302) 
disposers sur (edit substrat ct ageneees 6|ec- 
triquement en un premier groupe et cn un se- 
cond groups ; 

un premier conducteur6loctrique (503) dispose 
sur ledit substrat, couple a chaque resistance 
chauffame dudlt premier groupe, et aboutlssant 
a une premiere borne (PS1) disposce sur ledit 
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substrat grace a quoi un courant electrique est 
foumi a chaque resistance chauffante dudlt 
premier groupe ; 

un second conducteur oloctrique dispose sur 
Icall substrat, couple a chaque resistance s 
chauffante dudlt second groupe. et aboutlssant 
a une second© borne (PS2) disposes sur ledit G. 
substrat grace a quoi un courant Electrique est 
foumi a chaque resistance chauffante dudlt se- 
cond groupe ; 



un troisieme conducteur electrique (611 ) dispo- 
se sur ledit substrat, couple & Cheque resistan- 
ce chauffanie dudit premier groupe et dudit se- 
cond groupe et aboutlssam dans des troisiame 
(G1) at quatrieme (G2) bornes dispossess de 
part et tfautre sur ledit substrat grace a quoi le 
courant electrique est retcurnepour acheverun 
circuit electrique. 

Tete compression selon la revendication 1 , compre- 
nant de plus un bus d'adresses (607) couple audit 
premier groupe et audit second groups et achemi- 
nam un signal de selection de resistance individu el- 
lepoursetedionnerune resistance chauff ante dans 
chacun dudlt premier groupe et dudit second grou- 
pe, afin de I'activar. 

Tete dMmpresslon selon la revendicatfon 2, dans ia- 
quelle ledit bus d'adresses comprend de plus une 
pluralite de fignes de signaux, la tete depression 
comprenant en outre une pluralite de commute- 
teurs (507), chaque commutateur de lacflte pluralite 
de comrnutateurs correspondent a une resistance 
chauff ante de ladite pluralite de reactances chauf- 
fantes, et chaque commutateur dudit premier grou- 
pe etant couple a l'une correspondante de ladite 
pluralite de llgnee de eignaux. 
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4. Tete d'impresslon seion la revendication 1 , dans la- 
quelle ledltsubstrat comprend de plus une premiere 
surface sur laquelle ladite pluralite de resistances 
chauffantes est disposes et una seconds surface, 
le tete d' impression comprenant en outre Une 
ouverture ailongee (601) attendant a panlr de la- 
dite premiere surface a travers ledit substrat vers 
ladite second* surface et ayant un premier bord II- 
nearre (603) au niveau de ladite premiere surface so 
parallcle a un second bord lineal re (605) au niveau 

de ladite premiere surface, ledit premier bord I ineai- 
re etant jointrf audit second bord lineaire par des 
premier (613) ct second (615) bords tfextrcmite 
pour achever une definition peripherique da ladite ss 
ouverture allonges. 

5. TSte compression sol on la rovoncficatton 4 t dans la- 



quelle ladite troisieme borne est disposes a proxi- 
mite dudit premier bord d'extremite de ladite ouver- 
ture ailongee et ladite quatrieme borne est disposee 
a proximite dudit second bord d'extremite de ladite 
ouverture ailongee. 

Proccdede fabrication d'unetete d'impression pour 
une impnmaraeajetd'encrecomprenantles etapes 
consistent a : 

disposer une pluralite de resistances chauffan- 
tes (302) sur un substrat {31 3) ; 
a g sneer eleclriquement ladite pluralite de re- 
sistances chauffantes en un premier groupe et 
en un second groupe ; 

disposer un premier conducteur electrique 
(503) sur ledit substrat, en couplant ledit pre- 
mier conducteur electrique a chaque resistan- 
ce chauffante dudit premier groupe, et en fal- 
sant aboutir ledit premier conducteur electrique 
a une premiere borne (PS1) sur ledit substrat 
gr&co a quel un courant electrique est fournt a 
chaque resistance chauffante dudit premier 
groupe ; 

disposer un second conducteur electrique sur 
ledit substrat, en coup lant ledit second conduc- 
teur electrique a chaque resistance chauffante 
dudlt second groupe, et en fal&anr aboutir ledit 
second conducteur electrique a une second© 
borne (PS2) sur ledit substrat grace a quoi un 
courant electrique est fouml a chaque resistan- 
ce chauffante dudit second groupe ; el a 
disposer un troisieme conducteur electrique 
(61 1 ) sur ledit substrat, en couplant ledit troisie- 
me conducteur electrique a chaque resistance 
chauffante dudit premier groupe el dudit se- 
cond groupe, et en faisant aboutir ledit troisie- 
me conducteur electrique dans des troisieme 
(G1) et quatrieme (G2) bomes disposers de 
pan et d'autre sur ledit substrat grace a quoi le 
courant electrique est retoume pour achever un 
circuit electrique. 

Precede selon le precede de la revendication 6, 
comprenant en outre les etapes consistant a : 

coupler un bus d'&dresses (607) audit premier 
groupe et audit second groupe pour acheminer 
un signal de selection de resistance indtviduet- 
le a une resistance chauffante de chacun dudlt 
premier groupe et duel! second groupe, afin de 
I'activer ; 

coupler ledit bus d'adresses a une pluralite des 
comrnutateurs (507) ; et a 
coupler au moins un commutateur de ladite plu- 
ralite de comrnutateurs a une resistance chauf- 
fante correspondante de ladite pluralite de re- 
sistances chauffantes. 
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8. Precede selon la precede de la revendication 6, 
comprenant en outre les etapes consistant a : 

stendre une ouverture ailangae (601) s'dteiv 
dant a partir d'une prem iere surface dudit subs- * 
trat sur laquelle ladlt© plurallte de resistances 
chauff antes est disposee a travers I edit subs- 
trat vers une seconds surface dudit substrat ; 
eta 

definir un premier bord llnasire (603) au niveau 10 
de ladite premiere surface parallele a un se- 
cond bord lineal re ($05) au niveau de ladite pre- 
miere surface et joignant Isdit premier bord It- 
rieaire audit second bord lineaire par des pre* 
mier (613) et second (615) bords <fextremite « 
pour ach ever une pcripherie de ladite ouverture 
allongee. 

9. Precede scion le precede de la revendication 8, 
comprenant en outre les etapes consistant a dispo- 
ser ladite troisieme borne a praximite dudit premier 
bord cfextremlte de ladite ouverture allongee et a 
disposer ladite quatribmo bomB a proximite dudit 
second bord d'extremlte de ladite ouverture allon- 
gee. * 

10. Precede pour taire fonctionner une tctc depres- 
sion de cartouche d'lmpresslon dans une Imprlman- 
te a Jet d'encre, I'appareil comprenant lee elopes 
consistant a : 30 

appEiquer un courant efeetrfque & une premiere 
borne (PS1) d'un premier conducteur electri- 
que (503) qui est couple a cheque resistance 
chauffante (302) disposee dans un premier 35 
groupe d'une pfuralite de resistances chauff an- 
tes sur un substrat de tete d'lmpresslon (313) ; 
apres fadite premiere etape c"ap plication, ap- 
pliquer un courant eiectrique a uno soconde 
bom© d'un second conducteur eiectrique qui *o 
est couple a chaque resistance chauffante 
(302) disposee dans un second group© de la- 
aite pluralite de resistances chaufTantes sur la- 
drt substrat de tete d'lmpresslon ; et a 
faire retournerledit courant eiectrique applique 45 
a la premiere borne (PS1 ) et ledit courant eiec- 
trique applique a la seconde borne (PS2) par 
I'intermediaire des troisieme et quatrieme bor- 
nes electriquement communes (G1 , 02) dispo- 
sees de part et d'autre sur ledit substrat de la 50 
tele depression et couplees a un troisieme 
conducteur eiectrique (611) couple a cnaque 
resistance chauffante dudit premier groupe et 
dudit second groupe dc resistances chauffan- 
tes. 65 
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